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depression of health workers diagnosed with COVID-19

Abstract
Aim: This study aims to ascertain the levels of knowledge and perception towards COVID-19 that healthcare 
workers who have contracted the disease have while determining the disease`s psychological impact.
Material and Methods: 177 healthcare workers who had recovered from COVID-19 and 116 without a history of 
contraction as the control group were included. Beck Depression Inventory (BDI) and Beck Anxiety Inventory 
(BAI) were applied, in addition to an online survey measuring the knowledge about COVID-19.
Results: The levels of knowledge and perception towards COVID-19 of the healthcare workers who contracted 
the disease were not as high as expected.
Anxiety and depression scores were statistically significantly higher in COVID-19 ICU and in the female sex. The 
depression score was significantly higher in the single group and in the group without prior psychiatric disease 
diagnosis.
Discussion: The levels of knowledge and perception towards COVID-19 that healthcare workers of the study 
group were not as high as expected. The higher depression and anxiety scores in the study group especially in 
the Intensive Care Unit can be attributed to the closer contact with COVID-19 patients. High scores in the female 
sex can be associated with the female-dominated nurse population. The depression score was higher in single 
employees, which may be related to loneliness and anxiety about not being able to get care when they get sick.
Health care workers should be informed about the disease and psychological monitoring and support should 
be given when needed.
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Introduction
The disease caused by a new type of virus called Severe Acute 
Respiratory Syndrome Coronavirus 2 (SARS-CoV-2), which appeared in 
December 2019, has been defined as a pandemic by the World Health 
Organization and is still active all over the world. As of 18.06.2021, the 
number of SARS-CoV-2 infected cases reached 177 108 695 and the 
number of deaths reached 3 840 223. Turkey, like other countries, was 
affected by the pandemic and at the same time, 5 359 728 cases and 
49 071 deaths were reported according to the Ministry of Health data. 
SARS-CoV-2 is a zoonotic virus and has been identified by the World 
Health Organization as a group of viruses that cause emergencies 
such as SARS, Ebola, HIV, Nipah virus (NiV), Avian influenza (bird flu 
virus), and H1N1 influenza and MERS-Co-V. Healthcare workers who 
are at the forefront of the fight against the disease constitute the 
risk group for the disease. In addition, the infection of healthcare 
workers causes transmissions within the hospital and the community, 
which is important in this respect. Healthcare workers’ anxiety about 
the disease and the risks of infecting friends and family also make 
individuals prone to disorders such as depression and anxiety [1]. 
Few studies in the literature investigate the levels of knowledge and 
perception towards COVID-19 and the scores of anxiety and depression 
that healthcare workers who have contracted the disease have. 
Current studies have been carried out with general healthcare workers 
without questioning whether they have contracted the disease. We 
aim to analyze the situation of healthcare workers who have been 
diagnosed with this disease. In this sense, in addition to general 
information, it was planned to question the transmission routes of the 
disease, clinical findings, risk assessments according to the units they 
work in, and their contact status. In addition, it was aimed to determine 
levels of depression and anxiety caused by the workload, occupational 
risks (infecting employees and their families), and infection risks of 
their colleagues.

Material and Methods
This study included 177 healthcare workers over 18 years old who had 
tested positive on the PCR test for SARS-CoV-2 while working at a training 
hospital and 116 healthcare workers with no history of contraction as 
a control group.  The research team gathered demographic data from 
an online questionnaire regarding age, gender, marital status, number 
of children, social status, hospital duties, and work unit. In addition, 
contact risks, disease-related educational status, knowledge levels, 
sources of this knowledge, and psychiatric anamnesis were included. 
There were also Beck Depression Inventory (BDI) and Beck Anxiety 
Inventory (BAI) questions following these questions. The study and 
control group were given a web-based online questionnaire that lasted 
a total of ten minutes, including 25 multiple-choice, eight true or false, 
and six psychiatric anamnesis questions, as well as BDI (21 questions) 
and BAI (21 questions).
Statistical tests were performed using the SPSS 19 version (SPSS Inc., 
Chicago, IL, USA). Continuous variables were shown as mean value ± 
SD, categorical variables as the number of cases and percentage of 
the total number of patients. When appropriate, the student`s t-test 
and the Mann-Whitney U test were used to compare parametric values 
between the two groups. The Chi-squared test was applied to compare 
categorical variables. P values below 0.05 were considered statistically 
significant. The study approval (date: 22.10.2020, decision no: 1033) has 
been obtained from the Turkish Ministry of Health and the Hospital`s 
Ethics Committee.
Ethical Approval
Ethics Committee approval for the study was obtained.

Results
68% of the participants were of female gender (120) had an average age 
of 37.7 ± 10.4 years and were younger than the control group (p<0.05).  
44% of the participants were physicians/doctors (78), 41% nurses (72), 
3% laboratory assistants (2), 6% cleaning staff (10), 1% pharmacists (2), 
1% biologists (1) and 6% others (11).  59% of the participants worked in the 
non-COVID clinic (103), 17% worked in the COVID Intensive Care Unit (29), 
and 25% worked in the COVID clinics (44). There were meaningful results 
in the questioning of information and perception levels related to the 
disease. The number of workers stating that one should definitely use 
N95 masks in the hospital was higher among the healthcare workers 
who had recovered from the disease than in the control group (p<0.05). 
Similarly, the number of healthcare workers, who wore two pairs of 
gloves and believed it was adequate to change only the top pair and 
care for the next patient was significantly higher in the group who 
suffered from the disease (p<0.05). After questioning the transmission 
routes of the disease we learned that 30% (52) of the study group 
were infected by the patients, 44% (75) indirectly from the hospital 
environment, 17% (30)  by family members, and 9(15%)  by friends. When 
asked to classify the risk of contact with healthcare workers, 46% (80) 
identified it as high risk, 37% (65) as moderate risk, and 17% (29%) as 
low risk.  72% (127) stated that they received training about the virus. 
When healthcare workers’ sources of information about COVID-19 were 
evaluated, 9% (15) stated that they received training from news and 
press, 6% (10) from social media, 45% (79) from the official website of 
the Ministry of Health, 5% (9) from family, colleagues, and friends, and 
35% (61) from the In-service Training and Infection Control Committee.
In the subgroup analysis conducted in the study group, anxiety and 
depression scores were statistically significantly higher in the COVID-19 
Intensive Care Unit healthcare workers compared to healthcare 
workers in COVID-19 or non-COVID-19 clinics (p<0.05).
Both scores in the female sex were significantly higher (p<0.05). While 
there was no significant difference between the single and married 
group in anxiety score in the study group, depression score was 
calculated as significantly higher in the single group (p<0.05). While the 
health care worker who received treatment for a psychiatric disease 
before the disease was 14% (24), there was no significant difference 
in anxiety score compared to the group of patients with and without 
previous psychiatric disease, but the depression score was significantly 
higher in the group without prior diagnosis (p<0.05).

Discussion
Healthcare workers who provide care for COVID-19 patients in the 
COVID-19 pandemic are in the risk group. Therefore, having them 
infected can have a serious effect in terms of patient care, health 
system losses, and increased transmission within the hospital. Providing 
the healthcare workers with protective equipment, and training on the 
usage of this equipment during patient treatment is crucial in disease 
prevention. In this study, measuring the perception and knowledge 
levels of healthcare workers who have recovered from the disease 
constitutes one of the objectives. These levels of knowledge enlighten 
the individuals on the effectiveness of the prevention and the approach 
towards patients. In addition, in health care workers working in COVID 
clinical and intensive care units, many psychological conditions such 
as anxiety and depression are encountered as a result of long working 
hours, heavy workload, busy pace, and concerns of being infected 
due to direct close contacts with patients, and thereby carrying the 
disease to friends and family.  Hence, this study aimed to measure 
the depression and anxiety scores of healthcare workers who had 
recovered from COVID-19 disease.
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Similar to previous studies, the majority of the study group surveyed 
were female gender with 67.7% [2,3]. However, the gender difference 
between the study and control group was not significant (p<0.05). The 
mean age of the group with the disease of 37.7±10.4 was significantly 
younger than the control group (p<0.05) because the young population 
is mainly on-call duty and working overtime.
Regarding the work unit, compared to the control group, there was 
a higher frequency of healthcare workers who had recovered from 
the disease and worked in the COVID-19 ICU. The high incidence of the 
disease can be explained by the higher contact risk the group working 
in the COVID-19 clinic and COVID ICU had. In the literature, the COVID-19 
rate was similarly higher in individuals working in clinics with close 
contact with patients [4].
Reports say that having sufficient knowledge about the disease is 
effective in preventing the disease [5].  When healthcare workers’ 
sources of information about COVID-19 were evaluated, 9% (15) stated 
that they received training from news and press, 6% (10) from social 
media, 45% (79) from the official website of the Ministry of Health, 
5% (9) from family, colleagues, and friends, and 35% (61) from the In-
service Training and Infection Control Committee. The official website 
of the Ministry of Health and In-service Training were the main sources 
of information. In the literature, the percentages of sources of 
information were reported as 65% for press, 72% for social media, and 
78% for government web pages [6].
In the inquiry to determine the level of knowledge and perception 
of healthcare workers about the disease, meaningful results were 
obtained in the answer to two questions. The first was “N95 masks 
must definitely be used in the hospital.” and the second was “Prior to 
entering the treatment room, more than one pair of gloves should be 
worn and they should be changed before treating every new patient”. 
The number of workers stating that one should use N95 masks in the 
hospital was higher among the health workers who had recovered from 
the disease than in the control group (p<0.05). Similarly, the number of 
healthcare workers, who wore two pairs of gloves and believed it was 
adequate to change only the top pair and care for the next patient was 
significantly higher in the group who suffered from the disease (p<0.05).  
No lack of information was detected about general information on the 
disease, transmission routes, and prevention in the health workers 
who became ill. In the literature data, the level of information about 
COVID-19 among healthcare workers is reported as 89% [7]. However, a 
lack of information and compliance related to the usage of protective 
equipment was detected. Training on hand hygiene, personal protective 
equipment usage, and contact risks have been held face-to-face by 
our hospital Infection Control Committee from the beginning of the 
pandemic, but due to work intensity and shift-on-call work systems, 
there is not enough participation and compliance with these training.
Psychological impact and increased risk of psychological diseases 
are expected during pandemics [8]. In a study conducted in China, the 
depression rate was 50.4%, the anxiety rate was 44.6%, and the sleep 
disorder rate was 34% in healthcare workers who provided direct care 
to COVID-19 patients [9]. Similarly, in a study conducted in Pakistan, the 
depression/anxiety rate in a group consisting of doctors was 43% [8]. 
When healthcare workers who became ill were evaluated according 
to the work unit in our study, depression, and anxiety scores were 
significantly higher in those working in the COVID ICU than those 
working in other clinics. This was attributed to a greater higher contact 
risk in these units. This is consistent with the literature data, similar to 
the studies and other studies of Lai and his colleagues, which found 
higher rates of depression and anxiety in healthcare workers working 
on the front lines, i.e. units at high risk of transmission [4,9,10].
The significantly higher scores of BDI and BAI in the female gender 

can be explained by the females being predominant in the study and 
control groups [4,9,10,11]. In the study of Ozdemir K et al., health care 
workers in the operating room were included and the anxiety and 
depression scores were higher among the female gender during the 
COVID-19 pandemic [12]. When Amin and his colleagues examined 
depression and anxiety rates, they did not determine the gender gap 
between males and females [8].
Regarding marital status, while there was no significant difference 
between the single and married groups in anxiety score, depression 
score was calculated as significantly higher in the single group (p<0.05). 
This can be attributed to the anxiety of feeling lonely and not getting 
care when you get sick.
In the patient group who were previously diagnosed with psychiatric 
disease and did not receive it, no significant difference was found in 
terms of anxiety score, and depression score was significantly higher 
in the group that was not previously diagnosed (p<0.05). This can be 
interpreted as a group of healthcare workers with depression who need 
it but do not receive psychological support and treatment. In addition, 
one can say that the pandemic contributes to the development of 
depression in healthcare workers.
We think that this study is the first to examine the knowledge levels 
and the depression and anxiety scores of healthcare workers who have 
tested either positive or negative for COVID-19 in Turkey.
Limitations
Not questioning the professional experience, which is thought to 
affect the level of knowledge, the risk of transmission, and secondary 
depression/anxiety scores due to occupational burnout is one of the 
limitations of this study. Other limitations are not specifying the working 
hours of health care workers, and not examining the emergency 
department as a separate area within the units studied.
Conclusion
In adaptation to the pandemic conditions, healthcare workers should 
be provided with sufficient information regarding the disease, and the 
annual training on the use of personal protective equipment should 
be repeated. Psychologically, monitoring and support needs should be 
met. It has been observed that healthcare workers, especially in risky 
units, need psychiatric support. The need for supporting healthcare 
workers working in risky units regarding their working conditions, work 
duration, and psychiatric monitoring is emphasized in the literature 
[13]. We believe that national and local information programs and 
studies for healthcare workers are needed.
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